The standard MRS components were optimized using response surface methodology for increasing yield of Streptococcus phocae PI80 viable cells and its bacteriocin. The highest amounts of bacteriocin activity and viable cells were recorded from prediction point of optimized MRS medium and achieved two fold higher (33049.8 AU.mL -1 and 14.05 LogCFU.mL -1 ) than un-optimized counterpart.
INTRODUCTION
Probiotics are defined as "a live microbial feed supplement, which beneficially affects the host animal by improving its intestinal microbial balance (1) . During the fermentation period, the probiotic bacterium is able to produce some antimicrobial metabolites like lactic acid, diacetyl, hydrogen peroxide and bacteriocin or bacteriocin like compounds (5) . Bacteriocins are proteinaceous antimicrobial peptides or protein which is synthesized ribosomally by lactic acid bacteria to inhibit the growth of diverse Gram positive and Gram negative bacterial strains (4) . Bacteriocins are of great interest to food industry in recent years because they are used as natural food preservatives to control food born and spoilage pathogen especially Listeria monocytogenes etc. The cell growth and bacteriocin production by lactic acid bacteria were strongly influenced by carbon, nitrogen sources and growth factors. It is difficult to find major factors and optimize them for biotechnological processes including multi variables.
Commonly, the non-statistical technology 'one-factor at a time' (OVAT) method was used by many researchers for media optimization. But, OVAT is a time-consuming method and may also conclude wrong results (6) . Thus, recently the optimum culture condition was achieved by statistical based experimental designs to investigate the large number of experimental variables without having to increase the number of experiments to an extreme value (8) . In this study, the traditional statistical technology based experimental design was used to improve the standard MRS medium by replacing dextrose and beef extract with lactose and meat extract as carbon and nitrogen sources. The response surface methodology (RSM) was employed to build models to evaluate the effective factors and study their interactions and select optimum growth condition.
were used as variables. The two level factorial design facilitated to find out the variable having most significant effects among the aforementioned variables on bacteriocin and viable cell production. The concentration of each component in the medium was changed to match the ranges for the variables (Table 1A) . According to the 2-level factorial design, 2 experiments were carried out with sixteen factorial runs and three runs were center point runs for statistical reasons. Totally nineteen experimental runs were performed in fractional factorial design. The effect of each significant variable on bacteriocin and viable cells production were identified by the probability levels above 95% (P< 0.05). The method of steepest ascent path was performed along with the factorial design so that the optimum would be outside the factorial design space and to achieve the maximum increase of responses. In order to achieve the increasing yield production, the significant factors (peptone, meat extract and lactose) were In conclusion, the method of experimental factorial design and response surface analysis were possible to determine optimal operating conditions to obtain higher bacteriocin activity and total viable cell production. Under optimized condition the probiotic S. phocae PI80 produced higher amount of bacteriocin that effectively inhibited the growth of Gram negative and Gram positive bacteria including shrimp and food born pathogens.
